Introduction
Interest towards Early Repolarization (ER) rose after the theoretical proposal 1 and the clinical demonstration 2 that certain electrocardiographic patterns characterized by an elevation of the J point were associated with an increased risk of sudden cardiac death in otherwise healthy individuals. Previous studies showed that only the rare pattern characterized by a significant J point elevation (≥ 2 mm) in the inferior leads associated with a slurred J wave and a horizontal/descending ST segment was associated with an increased risk of death (whether arrhythmic, from cardiac or any cause). [3] [4] [5] [6] Whether this pattern may constitute a real primary arrhythmic disorder rather than a predisposing substrate facilitating arrhythmias during ischemic episodes is still a matter of debate.
Moreover, those findings are somehow in contrast with the clinical evidence of patients presenting with idiopathic ventricular fibrillation and several different morphologies of the J wave and ST segment, questioning what is the real ECG marker able to distinguish between a malignant and a benign form of ER.
Thus, the aim of the present study is to compare the amplitude of J waves by measuring slope and duration in ER syndrome patients and healthy athletes with ECG evidence of J point elevation associated with J wave and to evaluate its potential role as an electrocardiographic marker of increased arrhythmic risk. 
Methods

Cases
ECG analysis.
All electrocardiograms were digitally acquired and analyzed by two independent reviewers who were blinded to all subjects characteristics. In ambiguous cases final adjudication was achieved by consensus with a third reviewer.
All measurements were performed using a digital caliper and protractor at a 400% magnification.
Measurements were performed following the recent recommendations on J point identification and measurement provided by the consensus paper 
Statistical analysis
Descriptive analysis was performed using mean±standard deviation for continuous variables and counts and percentages for categorical variables.
Comparisons between groups were performed with the Student's t-Test, one way ANOVA and Yates corrected or uncorrected Chi-squared method when 8 appropriate. All probability values were considered to be significant at a value ≤ 0.05. All the analyses were performed with SPSS software (SPSS, Chicago, IL).
Results
Out of 1523 papers evaluated only 21 works reported original, non-distorted, interpretable ECG tracings of 27 different patients with idiopathic ventricular fibrillation due to early repolarization syndrome. showing a J angle >30° (Fig 2, right panel) . Subjects with a slurred J wave showed an increased risk if compared to those with a notched J wave. 5 Those works failed to solve the issue whether deaths were effectively related to primary arrhythmic episodes, fatal arrhythmias in the setting of ischemic events or other causes.
As for the Brugada syndrome,the electrophysiological mechanism deemed to be responsible for the arrhythmogenicity of ER is a I to -mediated loss of the epicardial action potential dome causing transmural dispersion of repolarization, a trigger for phase 2 reentry mediated short coupled ventricular extra beats, a potential cause of ventricular arrhythmias. 29, 30 Thus the basic idea supporting our work is that J wave's amplitude by impacting on the persistence of the J wave (i.e. longer duration and wider angle) will prolong the transmembrane dispersion of repolarization, thus enhancing the arrhythmogenic potential.
Similarly, subjects with Brugada type II or III ecg patterns with a drug elicited type I pattern showed a delayed and slurred J wave, evident with an ample angle between the upslope of the S wave and the downslope of the r'wave as compared to subjects with a negative drug challenge, supporting the hypothesis that the amplitude of the J wave may be an effective electrocardiographic marker of increased arrhythmic risk. 31 To the best of our knowledge, this is the first paper to systematically describe J wave's duration and slope in patients with ER syndrome and controls with ECG evidence of ER, a characteristic that has been advocated, but not yet evaluated, as a potential marker of increased risk. 30 Our data are hypothesis generating: the amplitude of the J wave, regardless of the morphology (slurred/notched) or location (inferior/lateral/combined) could represent an electrocardiographic marker able to distinguish between a benign and a malignant form of ER.
Lessons learned from other primary electrical disorders such as Brugada syndrome and LQTS or other ion channel diseases taught that beside the presence of an electrocardiographic pattern, its extent and persistence may constitute a useful prognostic marker, further supporting our hypothesis.
Moreover prominent J waves are known to anticipate arrhythmic episodes in patients with ER syndrome 2 , another evidence supporting our hypothesis.
In line with previous works, J point elevation as itself doesn't seem to play a real role as a ECG marker of increased arrhythmic risk, being slightly, but not significantly increased in cases versus controls. [2] [3] [4] [5] [6] As evident figure 3, while controls are grouped in the right inferior corner of the plot, ER cases showed a true disorder of the early repolarization process, evident as a wide dispersion of measurements. None of the controls showed a duration longer than 60 ms while a minority showed a slope greater than 30°.
Only cases showed J waves >60 ms and a slope exceeding 30°, this representing a potential discriminant between a malignant and a benign form of ER that will be prospectively evaluated in a large population study planned to start in the next future.
Several limitations should be mentioned. First, the hypothesis was only derived
but not yet validated in an independent large volume population. Second, the target of this work was not to definitely solve the ultimate question on how to stratify the risk of subjects with early repolarization, but rather to rise the interest toward a poorly investigated aspect such as the morphology of the J wave. Third, cases were evaluated only on ECG obtained from literature. Even if only high quality, non distorted, clearly interpretable tracing were selected, the editorial process could have introduced some minor distortions that could eventually impact on the results. Moreover, none of the evaluated works reported an accurate description of the filters used when recording the ECGs, this limitation mostly attributable to a lack of methodological accuracy of the original works. Finally, ER has both in the benign and malignant form a waxing and waning appearance, that is known to alter its electrocardiographic characteristics, and thus the evaluated parameters. Nevertheless, prominent J waves are known forerunners of incumbent arrhythmic events, thus ultimately supporting our hypothesis.
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